Prior to issuing formal HIV pre-exposure prophylaxis (PrEP) clinical practice guidelines in 2014, the US Centers for Disease Control and Prevention (CDC) had released interim guidance for oral PrEP use among adults. Because oral PrEP may be used off-label for youth and may soon be indicated for minor adolescents, we examined the potential adoption of the interim guidance among clinicians who care for HIV-infected and at-risk youth. Individual, semi-structured interviews were conducted with 15 US clinicians who were recruited through an adolescent HIV research network. The theory-driven interview guide, consisting primarily of openended questions, assessed demographics, familiarity with the guidance, attitudes toward the guidance, and attitudes toward the use of the guidance for adult and adolescent patients. Transcripts were analyzed using framework analysis. Most clinicians (11/15) reported that the guidance was compatible with their practice, although several reported that some aspects, particularly frequency of follow-up visits, needed to be tailored to meet their patients' needs. We found variability in clinician reported characteristics of appropriate PrEP candidates (e.g., youth with substance use and mental health issues were noted to be both suitable and unsuitable PrEP candidates) and PrEP use in serodiscordant couples (e.g., whether PrEP would be recommended to a patient whose HIV-infected partner is virally suppressed). Clinician reported steps for initiation, monitoring, and discontinuing PrEP were largely consistent with the guidance. The observed variability in clinician practice with regard to oral PrEP may be reduced through interventions to educate clinicians about the content and rationale for guideline recommendations.
Introduction
G lobally, human immunodeficiency virus (HIV) infection remains a public health threat, with 2.3 million new infections occurring in 2012 alone. 1 Despite prevention efforts, US youth continue to be heavily impacted by HIV, with 26% of an estimated 47,500 new infections in 2010 occurring in people ages 13-24 years. 2 New prevention methods are being developed. One such method, oral preexposure prophylaxis (PrEP), is the use of anti-retroviral medications, specifically tenofovir-emtricitabine (TDF-FTC), by HIV-uninfected people in order to prevent HIV acquisition. Studies demonstrated a 44-75% decrease in HIV acquisition among sexually active adults taking oral PrEP, with relative effectiveness closely tied to daily adherence. [3] [4] [5] TDF-FTC (brand name Truvada Ò ) was approved by the US Food and Drug Administration (FDA) in 2012 for PrEP in adults. 6, 7 In order to guide clinician use of this new prevention intervention, the US Centers for Disease Control and Prevention (CDC) released interim guidance for oral PrEP use among men who have sex with men (MSM) in 2011, 8 heterosexual adults in 2012, 9 and injection drug users in 2013. 10 Each guidance contains information about steps in determining eligibility for PrEP, PrEP initiation, frequency and content of monitoring visits, and steps in the discontinuation of PrEP. More recently, in May 2014, the US Public Health Service released a new PrEP clinical practice guideline, ''Preexposure Prophylaxis for the Prevention of HIV Infection in the United States-2014'' that supersedes the CDC interim PrEP guidance. 11 Although clinical guidelines are designed to support evidence-based practice, clinician adoption of clinical guidelines is a complex process. Even when guidelines are available, clinicians may not follow them. Physician adoption of and adherence to published guidelines for routine HIV testing, 12, 13 STI testing, 14 and HPV vaccination 15 are low. In one study of general practitioners, characteristics of the guideline and practitioner-related factors (including attitudes and barriers) were drivers of guideline adoption. Practitioners preferred guidelines that could be adjusted to particular patients and/or practice circumstances and those that allowed for incorporation of the knowledge and expertise of the practitioner. 16 Although the CDC PrEP guidance targets oral PrEP use in adults, clinicians caring for high-risk youth under age 18 years may consider using Truvada Ò off-label for PrEP. Further, the results of ongoing studies of PrEP use among youth under the age of 18 years may lead to an indication for PrEP in younger adolescents in the near future. 17 Clinicians may adapt the guidance through application of their clinical expertise. However, whether, and in what ways, the guidance may be adapted for use in adolescents is unknown.
The objective of the current study was to describe the potential adoption of the CDC PrEP interim guidance by a sample of clinicians who provide care to HIV-infected adolescents. Many of these clinicians also care for youth at-risk for HIV. This study sample was chosen because their attitudes and practices regarding oral PrEP are particularly important to define. These clinicians are likely to be early adopters of prescribing PrEP, as they have expertise with the PrEP medication and also may interact with adolescents who are at high risk of acquiring HIV, including sexual partners of HIV-infected patients. In addition, they are thought leaders with regard to PrEP, serving as content experts for other clinicians and likely influencing their prescribing practices. This study specifically examined adoption of the CDC interim guidance for the use of oral PrEP in adult MSM and heterosexual adults; the guidance for injection drug users had not been released at the time of the study. The aims of this analysis are to describe how these clinicians interpreted and adapted the CDC PrEP interim guidance for their clinical practice, in order to learn general lessons about how guidelines may be used in clinical practice and to provide insight into how such guidelines might be improved for use in clinical practice. Therefore, the findings from this study are relevant despite the recent release of new PrEP guidelines. Although this study focuses on US guidelines, lessons learned about clinician responses to national guidelines will be applicable to clinicians in other regions of the world. Because the guidance documents for MSM and heterosexual adults are very similar, these are collectively referred to as ''the guidance'' throughout this report.
Methods
The current analysis is part of a mixed-methods study designed to assess clinician attitudes and practices toward PrEP. The study, consisting of qualitative interviews followed by development and administration of a survey, was conducted through the NIH-funded Adolescent Medicine Trials Network for HIV/AIDS Interventions (ATN). The ATN supports research at 14 different sites in the US Eligible participants included clinicians (physicians, nurse practitioners, and physician assistants) who were affiliated with an ATN clinical site and who spoke English; personal experience prescribing PrEP was not required. Contact information for eligible clinicians was obtained from the ATN and from each of the site leaders. A recruitment email was sent to all eligible clinicians, and we attempted to maximize the geographic diversity and diversity of types of clinicians. The study was reviewed and approved by the institutional review board of Cincinnati Children's Hospital Medical Center, and the requirement for written informed consent was waived.
Interviews were conducted between October 2, 2012 and April 23, 2013, after the US FDA approval of Truvada Ò for oral PrEP in July 2012 and prior to the release of the new US Public Health Service guidelines in May 2014. Participants completed one individual semi-structured interview. All interviews were conducted in a private location and by the same trained interviewer (TKM). Interviews were conducted faceto-face at the twice-yearly network meeting or by phone at the preference of the participant. The Theory of Planned Behavior (TPB) and Diffusion of Innovations Theory (DOI) provided the theoretical framework for the interviews. The TPB states that attitudes, subjective norms, and perceived control predict intention to perform a behavior, such as prescribe PrEP. 18 The DOI proposes that characteristics of an innovation (such as relative advantage, compatibility, and complexity), individual characteristics of adopters of the innovation, and characteristics of the setting are associated with adoption of an innovation. 19 Interview guides, composed primarily of openended questions, were designed to explore personal and practice demographics, level of familiarity with PrEP guidance, attitudes toward the guidance (i.e., ''How well does this guidance fit with your practice?'' ''What factors would help or facilitate use of the guidance in your practice?''), and clinician use of the guidance, both for adults and for adolescents younger than age 18 (i.e., characteristics of potential PrEP candidates, monitoring while on PrEP, and conditions to stop PrEP). A copy of the interim guidance for PrEP use in MSM and heterosexual adults was provided for clinicians to review and comment upon. Interviews lasted about 1 h on average. Participants received a $50 gift card in compensation for their time. Interviews were digitally audio-recorded and transcribed by an independent transcription agency. All transcripts were cleaned by the interviewer through review of the transcript and the original audio-recording. Field notes taken during interviews were added to transcripts prior to analysis. Data were analyzed using a five-step framework analysis approach (familiarization, identification of thematic frameworks, indexing, charting, mapping/interpretation) 20, 21 and employing NVivo (version 10). Following familiarization with the data, the first author generated preliminary themes. A team of researchers (GZ, JK, ML) who were blinded to participant identities independently reviewed themes and thematic coding to develop consensus.
Results

Participant characteristics
Fifteen participants completed the interviews: 13 physicians and 2 nurse practitioners. Physician specialties included adolescent medicine, immunology, infectious diseases, and pediatrics. Participant characteristics are shown in Table 1 . Overall, 6 participants (40%) had prescribed PrEP in the past.
Attitudes toward CDC interim PrEP guidance
Overall, clinicians rated themselves as somewhat or very familiar with the guidance for PrEP use in heterosexual adults (9/15) and adult MSM (13/15). Most clinicians (11/15) reported that the guidance was compatible or ''fit'' with their practice, providing a useful reference tool and validating the clinician's use of PrEP. Among the 4 clinicians who reported that the guidance was not compatible with their practices, the recommended frequency of visits (i.e., every 3 months) was the most remarked upon part of the guidance. Clinicians described a need to individually tailor the frequency of visits and suggested that adolescents may require more frequent follow-up. Following review of the guidance during interviews, clinicians reported several barriers to adoption. Highlighted was the complexity of the guidance and lack of compatibility with physician practice, including: (1) cautions against using PrEP in women of childbearing age while Truvada Ò is used for HIV treatment in this group of women; (2) lack of clarity about how to define ''substantial ongoing risk'' (''Just sort of the details you'd like to know aren't completely delineated.'Substantial ongoing high risk' is a little vague, so it leaves room for judgment, that's all.''); and (3) concern that suggested limits on provision of refills may negatively impact the harm reduction intent of PrEP. Facilitating factors for guidance adoption included adequate access to PrEP and inclusion of the recommendations into a template in an electronic medical record. Clinicians offered suggestions to improve the compatibility of the guidance with practice, specifically through the inclusion of additional recommendations for (1) counseling about potential development of HIV resistance with intermittent use of PrEP, (2) counseling pregnant women about PrEP, (3) use of PrEP in serodiscordant couples who are trying to conceive, and (4) the benefits of PrEP in youth.
Adaptation of PrEP guidance
Determining eligibility for PrEP. According to the CDC guidance, potential PrEP candidates include patients who are ''at ongoing, high risk for acquiring HIV infection,'' 8,9 have a calculated creatinine clearance of ‡ 60 mL per min, and are not breastfeeding. 8, 9 Although the guidance recommends treating active hepatitis B, it does not cite hepatitis B infection as a contraindication to PrEP. 8, 9 The guidance advises cautioning women that the effects of PrEP on infants are unknown, but PrEP is not contraindicated in pregnant women or women of childbearing age. 9 Clinicians who were interviewed provided detailed descriptions of the characteristics of people who would and would not be appropriate PrEP candidates (Table 2) . Interestingly, presence of mental health diagnoses or substance abuse issues were reported to be characteristics both of appropriate and unsuitable candidates for PrEP. Some clinicians reported that presence of either of these issues was an indicator of a person potentially engaging in higher risk sexual behavior, while other providers suggested that mental health diagnoses and substance abuse may negatively impact adherence to PrEP. One-third of clinicians reported that decisions about who would not be a suitable PrEP candidate needed to be individualized for each potential PrEP user. A few providers noted that those who would be most successful at adhering to PrEP would likely be able to use other HIV prevention measures, while those patients who would most benefit from PrEP would have the greatest challenges for adherence: ''You want to use it with the highest risk people, but those are the kids-and adults too-who are least likely to follow through.'' Tremendous variability in clinician approaches to the use of PrEP in serodiscordant couples was noted. Use of PrEP was thought to be appropriate for serodiscordant couples who were attempting pregnancy. Viral load and ART status were important factors in decision making about PrEP in serodiscordant couples, but there was not consensus on how these factors would influence clinician decisions. Some clinicians (n = 5) would recommend PrEP even if the HIV-infected partner was on ART and virally suppressed, while other clinicians (n = 4) would not recommend PrEP in that scenario. Other clinicians described using PrEP as a bridge prevention method until the HIV-infected partner was virally suppressed and using the viral load to help tailor their counseling of patients about the risks and benefits of PrEP in their particular situation.
Initiating PrEP. When initiating PrEP, the CDC guidance recommends documenting that a patient is HIV-uninfected via antibody testing; testing for acute HIV infection in the presence of symptoms; confirming that the patient is at risk of HIV infection; testing for creatinine levels, hepatitis B infection, and other STIs; and providing ''risk-reduction and PrEP medication-adherence counseling and condoms.'' 8, 9 The guidance also recommends prescribing once daily TDF-FTC, discussing the patient's plans for pregnancy, and counseling pregnant women about the unknown effects of PrEP on the fetus. 9 Interviewed clinicians described three primary steps in initiating PrEP that largely paralleled the steps in the CDC guidance: counseling at the time of prescription (including discussing risks and benefits of PrEP), performance of screening laboratory testing (including HIV testing), and actual prescription of the medication (Table 3) . HIV testing was reported to be critical in ensuring that the patient is uninfected, but there was lack of consensus about the optimal testing method. Clinicians voiced concerns that negative HIV antibody tests might be obtained while a patient is in the window period of infection and suggested that two sequential negative tests might be required prior to starting PrEP. Other clinicians suggested that viral load testing might be an optimal method to establish that a patient is HIV-uninfected or could be used for testing someone with symptoms concerning for acute HIV infection.
Clinicians were asked about the potential role of behavioral interventions in the delivery of PrEP, such as interventions to promote safer sexual behaviors or adherence. Consistent with the guidance, most clinicians (11/15) reported that behavioral interventions should be a necessary part of PrEP delivery: ''I think in order to maximize the benefit of PrEP, PrEP needs to come with other non-biomedical interventions or prevention methods, and that includes behavioral interventions and condom promotion and the avoidance of multiple sex partners and STDs. The main thing about PrEP is adherence, so I think the intervention to improve adherence has to be there.'' Suggested topics for interventions included: condom use/safer sexual behaviors, education about the risks/benefits of PrEP, adherence to PrEP, avoidance of substance use, and building self-esteem. Clinicians described various strategies to enhance patient adherence to PrEP, including educating about the potential side effects of PrEP and the need for adherence, encouraging patients to ''practice'' using a placebo pillbox before starting PrEP, discussing the use of social support networks, promoting use of reminder systems, and scheduling frequent follow-up visits. Clinicians suggested that such interventions could be delivered by a team, the clinician, or as part of a formal program. In contrast to the guidance, three clinicians reported that such interventions would not be necessary: ''I don't think it [a behavioral intervention] has to be [required] . I think it depends on the person's risk.'' Monitoring and follow-up after PrEP initiation. The CDC guidance recommends follow-up visits every 2-3 months, consisting of assessment of adherence, assessment of risk behaviors, and testing for HIV, pregnancy, STIs, and serum creatinine. 8, 9 Consistent with the guidance, clinicians noted that regular monitoring and follow-up visits were an important aspect of providing PrEP (Table 4 ). However, there was variation in the suggested frequency of follow-up visits. Most clinicians recommended that the first follow-up visit occur within 2-4 weeks of PrEP initiation, with subsequent visits at intervals varying from monthly to every 6 months. Several clinicians noted a need for flexibility (such as having phone follow-up) and sensitivity to each patient's situation: ''Because I'm dealing with adolescents, it would depend a little bit on the situation and on the person and how reliable I think they were to talk to me on the phone or come in or whatever.'' One clinician noted that intensive follow-up and monitoring may interfere with the harm reduction goals of PrEP: ''So we have to pretty much come up with some understanding that's going to take into account the reality of the behavior in their lives at the same time that we don't create a situation that may be causing them sort of significant physical harm from Truvada Ò side effects.'' Discontinuing PrEP. According to the CDC guidance, PrEP may be discontinued at the request of the patient, if the patient becomes HIV infected, or for safety issues. 8, 9 In contrast, most interviewed clinicians (14/15) identified lack of adherence to PrEP or missed monitoring visits as a reason to stop PrEP (Table 5) . A few clinicians (3/15) reported that they would tolerate some degree of nonadherence without discontinuing PrEP: ''.Because I don't really know whether intermittent PrEP works and if they say, 'I can't remember to take it every day, but I always take it before I go out on the weekends and afterwards,' then I'd maybe leave them on it.'' Over half of clinicians reported that they would be willing to restart PrEP if the patient wanted to restart it, although some clinicians reported that they would need to be convinced that the patient's adherence would be better. Clinicians voiced a number of concerns about continuing to prescribe PrEP in the face of inconsistent adherence, including concerns about development of viral resistance, misuse of resources, lack of protection against HIV infection, and patients feeling protected from HIV when they are not.
Discussion
In this study, we describe how clinicians who provide clinical care to HIV-infected adolescents and at-risk youth interpreted and adapted or planned to adapt the CDC PrEP interim guidance for their clinical practice. This is the first study to our knowledge that examines attitudes about and use of this guidance among clinicians. The clinicians included in this study are likely to be among the earliest adopters of PrEP in adolescents due to their experience with the medication and their contact with the sexual partners of HIV-infected adolescents, persons likely to be among the first target groups for PrEP.
Although clinicians overall were familiar with the guidance, there were areas in which clinician practice diverged from the guidance. Similar to findings in other studies, [22] [23] [24] [25] [26] [27] we found variability in clinician reports of PrEP target populations. Clinicians were explicit in reporting which patients would be eligible for PrEP, including patients who are members of specific populations who are at high risk of HIV infection, as well as those able to access and adhere to PrEP and PrEP monitoring. This explicitness may be related to clinicians attempting to construct an operational definition for PrEP candidates who would be seen in their clinical settings, particularly as clinicians reported feeling that the guidance is vague in terms of determining exactly who would be an appropriate candidate. Clinicians also varied in their approaches to using PrEP in serodiscordant couples. These differing approaches may be driven by evidence that treatment of the HIV-infected partner in a serodiscordant relationship significantly decreases the risk of HIV transmission. 28, 29 Variability was also noted in frequency of follow up-visits: clinicians often preferred more frequent follow-up than is suggested by the guidance. Our findings are consistent with a prior study of HIV healthcare providers which found departure from the CDC guidance recommendations in testing for HIV infection, confirming high risk for acquiring HIV infection, screening/treatment for STIs, and screening for Hepatitis B.
27
Variability in approaches to PrEP may be due to lack of familiarity with the guidance or adaptation of the guidance to fit a clinician's practice. Such variability may be reduced through inclusion of more specific recommendations for determining eligibility for PrEP and development of resources for clinicians to use when evaluating patients. The new 2014 PrEP clinical guideline contains more concrete recommendations for determining eligibility for PrEP and counseling about PrEP, and if used in combination with the clinical providers' supplement to the guideline, may reduce the variability that we found in the current study. 11, 30 When considering how these clinicians adapted the guidance, several general lessons emerged. In general, clinicians (20) ''The first important thing is to make sure, number one, that the person who you're prescribing for understands what PrEP is, that it's not 100% protection against getting HIV, and that we do recommend using it as part of a comprehensive HIV prevention strategy if they're using condoms and STI testing, partner communication, all the things that we're already doing and using PrEP as an added component to that.'' Counseling about need for adherence to PrEP medication
The main thing about PrEP is adherence, so I think the intervention to improve adherence has to be there.'' Assessment of substance abuse and mental health issues 1 (7) ''We'll include conversations or assessments about substance abuse and mental health, basically those other referrals that we can do.'' Assessment of patient willingness to take long-term medications 1 (7) ''Typically, it [a PrEP candidate] will be a patient that is HIV negative that is involved in high risk sexual activity and is willing to take a long term therapy.'' Performance of screening laboratory testing HIV testing to ensure that patient is HIV- found the guidance to be compatible with their practices, demonstrating that the guidance is compatible overall with the needs of this group of clinicians. Lack of a clear definition of which patients would be considered ''at substantial ongoing risk of HIV infection'' 8, 9 negatively impacted the ease of use of the guidance. Additionally, many clinicians adjusted the recommendations in the guidance based on their own clinical experience, including in determining PrEP eligibility and frequency of follow-up visits. Prior studies of clinicians also demonstrated that clinician adoption of guidelines is influenced by their expertise and to meet the needs of their patients. 16, 31 Further, the PrEP guidance is clearly labeled ''interim guidance,'' which may be perceived differently by clinicians than other formal guidelines. Clinicians may perceive that there is less evidence supporting an ''interim guidance'' and thus may be more likely to adapt the guidelines to their own clinical practice. In addition, the guidance is designed for adults over age 18 years, which is the age group for which PrEP is FDA-approved. Because the clinicians in this study have experience caring for HIV-infected adolescents who face great psychosocial challenges, 32 these clinicians may perceive that adolescents receiving PrEP need more intensive support and monitoring.
Clinicians offered suggestions that may be important in the design of future guidance. First, clinicians suggested including more specificity about who would be a candidate for PrEP. Clinicians also voiced confusion about the inclusion of a caution against using PrEP in women of childbearing age because these clinicians use Truvada Ò for HIV treatment in this group. In considering their use of the guidelines, clinicians reported a need for additional guidance on counseling about development of HIV resistance with intermittent use of PrEP, counseling pregnant women about PrEP, use of PrEP in discordant couples who are trying to conceive, and data supporting benefits of PrEP in youth. The newly released 2014 PrEP clinical guidelines address some of these areas, including providing more specificity about PrEP candidates, removing the caution about PrEP use in women of childbearing age, and providing information about PrEP use during conception, pregnancy, and breastfeeding. 11, 30 These guidelines also provide clinicians with the information needed to counsel patients about many of the concerns that patients themselves may have about PrEP, including short and long term health effects, the use of PrEP as part of a combination prevention package, and cost. 11, [33] [34] [35] Including additional topics, such as intermittent use of PrEP and use of PrEP in youth, in future iterations of the guidance may help meet the needs of clinicians who are prescribing PrEP.
This study had several limitations. First, participants were recruited through a single research network. However, clinicians practiced at different clinical sites with varied patient populations; thus we would expect these clinicians to represent a range of views of clinicians who treat HIV-infected and high risk adolescents. Second, this is a relatively small sample of clinicians. However, our purpose in using qualitative research was to generate in-depth understanding of clinician attitudes, intentions, and practices, not to necessarily produce widely generalizable results. Third, this sample of clinicians included both clinicians who had experience prescribing PrEP and those who had not prescribed PrEP; the specific attitudes of these subsets of clinicians may be different. However, our objective was to describe the full range of attitudes toward the guidance.
In conclusion, this is the first study to our knowledge to examine clinician attitudes toward, and adaptation of, the CDC PrEP guidance. Overall, we found that clinician practice diverged from the guidance in several areas. Variability in clinician adoption of guidelines may be reduced by developing educational interventions targeting clinicians. Our findings suggest that providing education to clinicians about the content of guidelines and the rationale for guideline recommendations should be included in such interventions. Guideline authors should recognize that clinicians adapt guidelines to fit the needs of their patients and practices and consider identifying where such flexibility would be acceptable while still meeting the guideline recommendations.
